
SPECIFICATIONS 

QUICK DISK : Front Loading Type 

1 Drive 

Capacity 32k words/side 

SAMPLING SYSTEM 

Sannpling Rate : 30kHz/15kHz 

Data Format : 12 bits. Linear 

D/A Converter ; 16 bits 

Sampling Time : 4 sec (A B C D) 

1 sec (A, B, C, D) 

@30kHz sampling rate 
8 sec (A B C D) 

2 sec (A, B, C, D) 

@15kHz sampling rate 

Wave Memory : 128k words 

4 Tone banks (32k words) A, B, C, D 
Key Mode : Whole/one split/three split 

LFO Rate ; 0.085Hz - 1 2Hz 

Delay : 0 - 4.4 sec 

TUNE 

Master Tune : ±99 cents 

Detune : ±50 cents 

Bank Tune ; ±50 cents 

Loop Tune 1 : ±50 cents 

Loop Tune 2 : ±50 cents 




First Edition 



DELAY 

Delay Time : 0-1.5 sec 

AUTO BEND 

ABEND Depth : 0 — 32 semitone 

ARPEGGIO 

ARP Rate : 0.8Hz - 20Hz 

EXT-GATE-PLAY 

TRG Gate Time : 0 - 1 2,7 sec 
INPUT MIC : -50dBm 

LINE : -20dBm 

OUTPUT 1-4 : OdB (Max.) 



Power Consumption : 21W 

Dimensions : 483(W) x 410(D) x 90(H) mm 

19-1/4 X 16-1/8x3-7/16 in. 
Weight : 7 kg/15 lb. 7 oz. 
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EXPLODED 



3 X 6mm 
binding 




8mm binding BLK 



Externa! tooth washer BLK 



4 X 12mm flat 
BLK 



2 X 4mm truss 
2 X 6mm flat (§ 



3 X 6mm 
flat 



(I>^ 



3 X 8mm B1 tapping BLK 



3 X 8mm flat 
B1 tapping BLK 



Button Assy 
Button Assy 
Button Assy 
Button Assy 
Button Assy 
Input Board 
Switch Board 1 
Switch Board 2 
LCD Unit 
Knob black 4 > 45 
Button black 



22215558 

2247025900 

2247063700 

2247026200 

22025781 

2222031900 

22475958 

22475959 

22475990 

22475961 

22475991 

22475992 

22475993 

22475965 

7937611000 

7937606000 

7937607000 

15029455 

22485106 

2247024000 



21 


LED Board 


7937609000 


22 


Front Holder 


22195974 


23 


Encoder Board 


7937610000 


24 


Main Board 


7937615000 


25 


Shield Cover 


22255253 


26 


Side Holder L 


22195910 


27 


Side Holder R 


22195911 


28 


QD Wiring 


23495517 


29 


Joint A 


2215040100 


30 


Extension Rod 


2214020700 


31 


Joint B 


2215040200 


32 


Power SW Holder 


22195914 


33 


Power Switch 


13129124 


34 


Disk Drive Unit 


12379537 


35 


QD Holder 


22195915 


36 


Top Cover 


22025244 


37 


Angle Bracket 


22125521 


38 


Power Transformer 


22455488U0 


39 


Power Supply Board 






100/117V 


7937619100 




220/240V 


7937619400 


40 


Plate 


22125195 


41 


AC Inlet 






100/117/220V 


13429710 




240V 


13429708 


42 


Bottom Cover 


22025350 


43 


Base 


22355334 
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PARTS LIST 



PARTS LIST «:coHifflon to MKS-100 

CASING SWITCH Xfyf 



22215558 


Front Panel 




❖22025244 


Top Cover (or 22025363) 




22025350 


Bottom Cover (Chassis) 




❖22025781 


LCD Cover (Display Window) 




22195974 


Front Holder 


7D>F-t45^"- 


❖22195910 


Side Holder Left 




❖22195911 


Side Holder Right 


-ur- ^ 


22195966 


Jack Holder 




22195965 


Output Holder 


r’)F7"'yF-^4r- 


❖22195914 


Power Switch Holder 




❖22195915 


QD Holder- 


mur- 


❖22125521 


Angle Bracket 


7'y/‘ 7/7 ■ IF 


❖22355334 


Base (Rubber Foot) 


r AM 



KNOB, Button 



❖22485106 


Knob blk 45 




a-DIAL 


❖2247025900 


Knob org 






REC LEVEL 


❖2247026200 


Knob blu 






VOLUME 


❖2247024000 


Button blk 






POWER 


❖2247063700 


Button blk 






LIMITER ON/OFF 


❖22475958 


Button Assy 


A 


blk 


A, B, AB, CD 


❖22475959 


Button Assy 


B 


blk 


C, D, ABCD, A/B 


22475990 


Button Assy 


C 


blk 


MULTI 










C/D, AB/CD, A/B/C/D 


❖22475961 


Button Assy 


D 


blk 


TUNE, PARAM, MODIFY 










PERFORM, MIDI, ENTER 


22475991 


Button Assy 


E 


blk 


LEVEL, FI ►, BWD 










SEPARATE, F2 ◄, FWD 


22475992 


Button Assy 


F 


blk 


REC, MODE MIN 


22475993 


Button Assy 


G 


blk 


STANDBY CANCEL, START MAX 


❖22475965 


Button Assy 


H 


blk 


LOAD, SAVE 




Button Assemblies 


do not include Switch and LED. 




.If ^ • a 


‘7 


h iz 




AC CORD (DETACHABLE) ACn-h" 




❖13439825 


DC-320-J01 






lOOV 


❖13439812F0 


UC-704-J01 






117V 


❖13439813F0 


EC-210-J06 






220V 


❖23495110 


5722 660 4606 




240V England 


❖13439814F0 


SC-415-J06 






240V Australian 



JACK, SOCKET 








❖13449145 


YKB21-5010 


(stereo) 


PHONES 


❖13449146 


YKB21-5012 


(mono) 


OUTPUT, INPUT, START 


❖13429168 


MIDI3-NS MIDI socket 


MIDI IN/OUT/THRU 


❖1342S525 


IS28B0BCT 28P 


' IC socket 


EPROM (Main Board) 


❖13429710 


PA-126 2P 


AC inlet 


100/117/220V 


❖13429708 


CM-3 3P 


AC inlet 


240V 



^‘13129124 SDDGA3078A POWER 

❖13129733 SKHHBS light touch keypad 

13129368 SPEA12 (shorting) LIMITER ON/OFF 



FUSE ti-X’ 



(100/117V) 

12559331 GGS 0.8A 

❖1255 9335 GGS lA 

❖12559400 UL-TSC-2A-N1 

(220/240V) 

12559542 S504 250inA 

(or 12559508 CEE-250 idAT) 
12559551 S506 2A 

(or 12559514 CEE-2AT) 



FUSE CLIP 



❖12199550 H0446 Power Supply Board 



(FI) pri. 

(F2,F3) sec. 

(F4) sec. 

(F1,F2,F3) pri. /sec. 
(F4) sec. 



TRANSFORMER h7/X 



22455488U0 22455488U0 Power 100/117/220/240V 

❖12449552 D32-45 EL inverter 



DISK DRIVE UNIT V M \ n 'iT ^ 



❖12379537 D-281 2.8inches quick disk drive unit 

No field serviceable parts inside. 

Replace by a unit. 

iisij (DM m ^ n T i it A o 



LCD UNIT LCDjI«7h 



1502S455 LDS7A1681A with EL.PCB and wirings 

No order accepted for attaching parts. 
Replace by a unit, 

EL. 



INDUCTOR 1/5^" 75^ 



❖12449265 


ELE-H102KA 


loH 




fl2449229 


FKOB-160MH15 




Line filter 


^12449240 


BL02RN2-R62 




Ferrite beads 


22445295 


244-295 PFB-3 


fc=6KHz 


LC filter 


22445304 


244-304 PFB-3 


fc=^13.7KHz 


LC filter 



CRYSTAL r)m 



❖12389760 HC-49/U 26.880MHz 

12389767 TN4-1389 6.5MHz (comuion to PR-100) 

❖12389754 CST 12.0MT2 






4>t 


















IC 

<Main Board> 



\t^l5179237F0 


SAB8032A 


CPU 


❖15179798 


MBM27C512-25 


i±EPROM 64k X 8 


❖15179334 


TC5564PL-20 


(or -15) SRAM 8k X 8 


15179362 


MB81464-12 


DRAM 64k X 4 


❖15179360 


MB87013 


QD drive interface adapter 


❖15179361 


MB89251A 


USART 


❖15229834 


MB62H195PF-G 


-BND I/O gate array 


❖15229840 


RF5C36 (or 15229874 SA-16) saipler custom IC 




3 5®(itci±S, 


15219162 


PCM54HP 


16bit D/A Converter 


15229873 


BU3905S Rll- 


0006 audio output control custom IC 


15229836 


NJU7302 


S/H custom IC 


❖15189111P0 


IR9311 


comparator 


❖15189194 


BA6993 


comparator 


15159128T0 


TC4050BP 


hex buffer/converter (non-inverting) 


❖15159124T0 


TC4093BP 


quad 2-input NAND schmitt-trigger 


❖15159503 


TC40H000P 


quad 2-input NAND gate 


❖15159505 


TC40H004P 


hex inverters 


❖15169318B0 


M74LS138P 


3 to 8 line decoder/demultiplexer 


❖15169325X0 


SN74LS273N 


latch 


❖15169514 


TC74HC04P 


hex inverters 


❖15169546 


74F00 


quad 2-input NAND gate 


❖15169534 


74F02 


quad 2-input NOR gate 


15219179 


M5206P 


VCA 


❖15189193 


M5238P 


J-FET OP-amp 


❖15189186 


/^PC4570C 


OP-amp (Low noise) 


❖15219174 


NJU201AD 


analog switch 


❖15229706S0 


PC910 (or 15229706 TLP552) photocoupler 


<Input Board/ 






❖15219157 


M5241L 


VCA 


❖15189171 


M5218P 


OP-amp 


❖15189186 


/iPC4570C 


OP-amp (Low noise) 


<Power Supply 


Board/ 




❖15199117 


M5230L 


voltage regurator 


❖15199143 


SI-3052V 


voltage regurator 


TRANSISTOR 


F7/v'X5^ 




❖15119129 


2SA1115-E 




❖15119821 


2SB1185-E 




❖15129107 


2SC945-Q 




❖15129140 


2SC2603-E 




❖15129136 


2SC2878A 




❖15129836 


2SD1762-E 




RESISTOR ARRAY StSYL-f 




❖13919320 


RMLS 6-333J 


33kx6 


❖13919303 


RMLS 8-333J 


33k X 8 


13919146 


RKM 14L503F 


R/2R 


13919187 


RKM 9GJ182/223 1.8k/22k 
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DIODE r'H-y" 



*15019125 


1SS133 (or 


1519103 1S2473) 




*15019208 


1SR35-200A 


200V lA rectifier 




*15019245 


1B4641 


lOOV lA bridge rectifier 


*15019272 


2B4B41-LC2 


lOOV 2A bridge rectifire 


*150196120Z 


05Z-5.1Z 


zener 




(LED) 

*15029149 


GL-9PG12 


green, package white 


MIDI MESSAGE 


*15029152 


GL-9HD12 


red, package white 


SAMPLING STRUCTURE 


*15029194 


LD-201VR 


red 


MONO MODE 



PCB ASSEMBLY 


OP 


7937615040- 


Main Board with Output Holder (PCB 22925472) 



793761914e- Power Supply Board 100/117V (PCB 2292533203 1/2) 

79376194-^ Power Supply Board 220/240V (PCB 2292533203 1/2) 



Two versions are the same except for fuses. 



A different version with correct fuses may be supplied 



7937610040* 

7937606040- 

7937611040“ 

7937607040* 

7937609040* 



if line voltage is specified in the order sheet. 

^ n k: :x - Xfg L T T ^ v^ o 

Encoder Board (PCB 2292533203 2/2) 

Switch Board 1 (PCB 22925471) 

Input Board with Jack Holder (PCB 22925470 1/3) 

Switch Board 2 (PCB 22925470 2/3) 

LED Board (PCB 22925470 3/3) 



POTENTIOMETER 



*13219702 


EVH-L0AS25A14 


lOKA 


REC LEVEL, VOLUME 




13279831 


RK12K1110-2KB 




LCD CONTRAST 




(Trimmer) 










13299197 


EVN-D4AA00B15 


100KB 


Main Board VR1,3 




*13299191 


EVN-D3AA00B23 


2KB 


Power Supply Board 


VRl 


*13299577 


EVM-39GA00B22 


200B 


Power Supply Board 


VR2 


ROTARY ENCODER 


u-9y--iyj'-r 









>:<13279816 EC16B40B 40Pulses/Rotat ion incremental a -DIAL 



CAPACITOR lyry^ 



»1365 9213M0 

«13659222M0 

>n36191O2N0 

’K13589325 

’n3589327 

>:a3529104 

«13529108 



ECET25R472SW 

ECET35R222SW 

CS15E1A6R8K1S 

ECQ-P1H153JZ3 

ECQ-P1H682JZ3 

DE7150F472MVA1-KC 

RPE132F104Z50 



4700 yuF 25V 
2200 /uF 35V 
6.8>uF lOV 
0.015>uF 50V 
0.0068 >l/F 50V 
0.0047/uF 
0.1/iF 50V 



electro 

electro 

tantalum 

polypropylen 

polypropylen 

line bypass 

ceramic 



CONNECTOR 



(straight 


type) 








*13439260 


5267-03A 


3P 


wafer 


assy 


*13439261 


5267-04A 


4P 


wafer 


assy 


*13439262 


5267-05A 


5P 


wafer 


assy 


*13439265 


5267-08A 


8P 


wafer 


assy 


13439266 


5267-lOA 


lOP 


wafer 


assy 


13439278 


5267-llA 


IIP 


wafer 


assy 


13439284 


5267-13A 


13P 


wafer 


assy 


*13439277 


5267-14A 


14P 


wafer 


assy 


*13439334 


CP-M60-10 


lOP 


wafer 


assy Main Board CN2 


(right angle type) 








*13439285 


5268-03A 


3P 


wafer 


assy 


*13439286 


5268-07A 


7P 


wafer 


assy 



WIRING ASSEMBLY 




#23495517 349-517 


QD Wiring L=280mm 



MISCELLANEOUS 


12569149H0 


CR2032-T16 


Lithium Battery 




(or 12569149S0 CR2032-T12) 






*22465498 


246-498 


Heat Sink 


Power Supply Board 


*2215040100 


215-401 


Joint A (to button) 


*2214020700 


214-207 


Extension Rod 




*2215040200 


215-402 


Joint B (to switch) 


*2222031900 


222-319 


Escutcheon 


POWER 


*12169335 


PS-303 


Plastic Support 


for LED LD-201VR 


*22195450 


219-450 


LED Holder 


LED Board 


*22245460 


224-460 


LCD Dust Cover 




*22245154 


224-154 


Encoder Mask 


a-DIAL 


*22245155 


224-155 


Volume Mask 


REC LEVEL, VOLUME 


*22125195 


212-195 


Plate for 


Power Transformer 


22255253 


225-253 


Shield Cover 


for Main Board 


*22155567 


215-567 


Boss Nut H=5mra 





COMMERCIALLY 


AVAILABLE 




(Accessories 

*22375545 


S9-S10-001 


QD Sound Library (Drum set) 


*22375546 


S9-S10-002 


QD Sound Library (Strings/chorus) 


*22375547 


S9-S10-003 


QD Sound Library (Combination) 


*2343067580 


LP-25 


Connection Cord (2.5m) 


*23485167 


348-167 


MIDI/SYHC Cable (In) 


(Options ^7" 


/ 3 >) 

L-101-111 


QD Sound Libraries 


22375551 


Roland QD-10 


2.8inches Quick Disk (lOpcs.) 




MSC-25 


MIDI/SYNC Cable (2.5 d) 




MSC-50 


MIDI/SYNC Cable (5n) 




DP- 2 


Pedal Switch 
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CIRCUIT DESCRIPTION 

1 . CPU IC29 (8032A Main Board) 

Major Functions 

• LED drive, switch read, LCD drive, working RAM 
(IC23) read/write 

•Sampler 1C (IC34, RF5C36 or SA-16) read/write 

• MIDI information send/receive 

• Encoder read 

• Write into Multi Output Controller 
(IC17, BU3905S) 

• VCA control 

2. I/O Gate Array IC26 (62H195 Main Board) 

Deals with operations left to it by the CPU. 
Incorporating internal latch and decoder. It greately 
relieves the CPU from reading/writing I/Os and 
memories. 

Fig. 1 shows the block diagram of 62H195 and the 
memory mapping of the S-220. 

3. Sampler 1C IC34 (RF5C36 or SA-16 Main 
Board) 

NOTE: RF5C36 and SA-16 are Interchangeable 
with each other In all respects but require 
different capacitance value of C35. Refer 
to “CHANGE INFORMATION". 



1. CPU IC29 (8032A> T K) 

cpu(D±fz ^ 

• LED.-^iT LCmm 7 - ^ > ^"RA 

M (IC23) 

• y 9"IC (IC34 SA-16 or RF5C36) 

, u- 9 ^) - Ji > a - 

• MULTI OUT rr > h n - il. IC17 (BU3905S) ^ 

• VCA n > h n — 

2.1/0 TUT IC26 (62H19Sy T K) 

1/ 0, MEMORY^dataOf%^#^ Hti'o 

62H195C7) 7" n y 7 Y 4 V 7 A / T K L X 7 y 7°^ 

(Fig. 1) 

3 .-tl-> 7 °U IC34 (SA-16 or RF5C36;>< T U -K- K) 

7"n >y ^ /T A (Fig.2) 



3-1. Function 

IC34 controls reading/writing of wave table mem- 
ories (ICs 37-42). Its digital filtering function inter- 
polates sampled signals, and can reproduce pitch- 
variable sound from a sound data which was obtain- 
ed at a fixed sample rate. 

The IC34 can read up to 16 points in the memory 
table simultaneously for generating 16 voices. 

3-2. Features 

• Fixed Sample Rate: 

F. Sample = 30kHz at F. Xtal = 26.88MHz 

/r- I P. XtaL 
{F. sample = — S96“ 

F. sample = 15kHz may be selected only in record- 
ing. 

• Variable Pitch Range: —14 to 20 octaves. 

User shiftable range is limited within 21 semitones. 
The remaining portion of the range caters for LFO, 
TUNE and BENDER functions. 

• Quantization: 12-bit linear 

• Memory Capacity: 

128 kwords by 6 DR AMs having CAS before RAS 
refreshing control. 

• Voices: 16 

• Looping: Forward, Alternate and Backward 

• Envelope: 

Incorporates the break-point enveloping (linear 
interpolation). 



3.1 

7'-7";^ XT 7- (IC37-42) 
Mff^DATA^f%t7^tf,-t'7::fec7)7 > h n- 7 T'To 
r'/ 7:^ AX ^ A E T 9 

7“ 'j > / L - h T'CO u y fzo 

^ X - 7"; W7) (T - CO K Pal 1^ H# ( 1 6^ ^ 

3.2 

U)ms/>7°'j >7" 7— 

F • sample = 30kHz @F • Xtal=26,88MHz 
(F • sample = F • Xtal/896') 

(2)U y -14~ + 2octave 

*S-220T(i:LFO, TUNE, BENDER ^ ^ 

f3)fi;T-ftU y hii 12bit linear 

(4) X T ij mm. 128k words 

D-Ram Refresh x > h n— ;p#(CAS before RAS) 

(5) >T/xi: 16# 

{6)A-7l%AffiL 

F or ward/ Alternate/ Backward X) 3 fill X) — 7° 

(7)o: — 7° 

m L U X 7 n - 7° ^ ^ C E 



A15 

A12 



WR 

Wd 



ROM 

4xxxCS 

6xxxCS 

CxxxCS 



ALE 



Fig. 1 (2. I/O Gate Array Main Board IC26 62H195) 



A7-A0 DC2-DC0 DA1 1 -DAO Dll DIO 

78bif»r^ 



r' 



07 , 

I < 8bl?i 

DO 



DECODER 



- E 

► ER 
-WE 

► WD 
-WA 

- 8 
- 5 



RS LCE 

t 



TIMING 



0/ A 
lie-bit Latch 



DAT 













1 




Add ress 


Latch 




Z 


8biM 










1 






LC7-LC0 



LCD 




CONTROL 




TIMING 




GENERATOR 









DAT 

t 



DIVIDER 



DIVIDER 

and 

CLOCK 

GENERATOR 



:lsbz 

<7. 



Serial 

t 

Parallel 

CONVERTER 



— \ 
8biU^ 


SELECTOR 







LS3 8 ■ 






5-bit 

Buffer 



4-bit 

Latch 


L 




1 1 A \ 



E - 
RE - 
WE- 
WO- 



4-*- I 

SELECTOR 



DECODER 

and 

SELECTOR 



SCR ADC 



Sin Sout 



KR7-KR0 



T3-T0 






FFFF 



-OUTO 



I 



T4 



0000 



SxxxCS 



PSEN 



P ROM 
AREA 
EPROM 
MB27C512 
-25 



Fig. 2 (3. Sampler 1C Main Board IC34RF5C36) 



CPU 



RD 



WR 



IC34 SA-16 or RF5C36 






IC32 LED LUTCH -2 




SWITCH SCAN SELECT 


SWITCH SCAN DATA 




D/A OUTPUT (VCA CV) 


LCD DATA 


IC23 S-RAM 5564 APL 




IC31 LED LUTCH-1 


IC19MB87013 | 




MULTIOUT CONTROL 




FFFF H 

EOOO 

DOOO 

COOO 

BOOO 

AOOO 

9000 

8000 

6000 

5000 

4000 



0000 H 



Wave 

Table 

IC37—42 























4. Sampling External Input 

(See Fig. 3) 

Pressing REC, MODE and FWD in the order displays 
"SMP CLK = **kHz" in the LCD. "SMPCLK"will 
change to either 30kHz or 15kHz as the alpha-dial is 
rotated. The change will also select either filter out- 
put via analog switch IC11 pin 1(8). Pressing REC 
again pulls pin 16 of IC11 low, enabling monitor 
OUTPUTS 1 and 2. In the play mode the pin 16 
remains at H. 



(Fig. 3#,®) 

REC MODE ^ FWD 

LCDt; “SMP CLK=*=l=kHz’’ ff-DIAL 

fCj: *) 30kHz 

J /;;REC&ff-ttICll#16li “L" t4-') OUTPUT 1, 
Ltto 

PLAYfillTii “H” 





IC11 




odmpliriy 

CLK 


Pini 

(A) 


Pin2 

(B) 


Output 


30kHz 


L 


H 


FL1 


15kHz 


H 


L 


FL2 



Figure below shows timing relationship between -if >"7 'J > ^^VWXSU*DAC<7);S<fcJ;blxDATA<7) Y T ^ 

sample pulses and successive approximation data >7'|l|i^TI2lt-^UST'o 

for D/A conversion. 
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5. Multi Output Controller IC17 
(BU3905S Main Board) 

(See Fig. 4) 

Data from sampler 1C are of maximum 16 voices. 
They are transferred in time division format with 
an address allocated to 2 voices. IC17 determines 
output timing and destinstion of the voices. 



5. • T't) h • □ > h □ -)k IC1 7 >■»- F) 

BU3905SXi7'n X El ^ L ^ to 
(Fig.4#M) 

SA-16 (or RF5C36)tb(±16t'TX$0fPBlfl|LTdb7j§ 
flTV'^to TElX'(tlC2 XtO0~7^ tXiT KUX 
txir FPXicS,i,VOICE?r>'^l;ait)t 
i. tDATA BUST'tt^ Ltto 



0 0 0 ¥ h wR * • otoff 

8 7 6 5 4 3 2 1 1 "C'CN 

^ output jack ft 

S-220liDATAl~4^^oTi.^S to 

4chc7)tn X"x -77UU OUTPUT -e to 



Fig. 4 (5. Multi Output Controller Main Board IC17 BU3905S) 
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6. Quick Disk System 

Data transfer between the CPU and the disk is 
accomplished through the QD interface consisting 
of IC21 USART and IC19 QD drive interface I/O. 



6. ^ -f -y y' • X -T ^ • •> X x A 

/'i K±.<7)IC21USARTtIC19QDKx^r-f > 

7x ^ 



IC21 

USART MB89251A 



o o ir f" DC H 

oo>crcia:ciiru)-i-o 



o. 




BRK 


> 






U 


Q 


LU 




z 


DC 


X 


f— 


> 


X 


I- 


U 


CO 


H 



TOP VIEW 



IdkdtdNtdtelldfedbll^lEliyiSH 

SS?|SS§By 



o 



(T 

X 

q: 



PIN 

NUMBER 


PIN 

NAME 


I/O 


DESCRIPTION 


3 


RxD 


I 


(Receiver Data) This input is the data read fro* QD via IC31. 

QD**f>ISA^i!§ft/cx-^’ 


25 


RxC 


I 


(Receiver Clock) Controls the rate at which the data frost QD 
is received,. 

QDt!)' X- ^ ^ ^ ^ ^ n .y ^ 


19 


TxD 


0 


(Transsitter Data) This output is to be trans»itted to QD. 
QD'VdDjlfix-X 


9 


TxC 


I 


(Trasstitter Clock) Controls the rate at which the data is to 
be transmitted to QD. 

QD'VOjUfi^'- y ^ 


10 


WR 


I 


(Write) A "low” on this input informs the MB89251A that the 
CPU is writing data or controls to the MB89251A. 
CPU?!)'i^(7)WRlTEfI^. LOWT' MB89251A^c7)^ # ojfg 


11 




I 


(Chip Select) A "low" on this input selects the MB89251A. 
THUxSrx3-KLf;fI^. L0W-C-MB89251AA<-t P ? hSfli 


13 




I 


(Read) A "low” on this input informs the MB89251A that the CPU 
is reading data or controls from the MB89251A. 

CPU/?' c7)READfi^ . L 0 WrMB 89251 A /)' 


14 


RxRDY 


0 


(Receiver Ready) Not used 


15 


TxRDY 


0 


(Transmitter Ready) Not used 


16 


SYNC 

BRK 


I/O 


(Sync Break) Not used 


17 


CIS 


I 


( Clear to Send Data) Not used. Pulled low LOW 


18 


TXEMP 


0 


(Transmitter Empty) Not used 


20 


CK 


■ I 


(Clock) A clock of 3.25MHz is used to generate internal 
device timing. 

3 ., 2 5 MH z ATI* 


21 


RSI 


I 


(Reset) A ’’high” on this input forces the MB89251A into idle 
mode. 

MIGHT-RESET. LOWT'iiSIfif^. 


22 


DSR 


I 


(Data Set Ready) Used to confirm the position of the read/ 
write head.. Should be set to low only when the read/write 

head is positioning over a read/write sector. 

Qdcr>^ y 

i: . 


23 




0 


(Request to Send) Not used 


24 


DTR 


0 


(Data Terminal Ready) A ”low” on this ouptput is used when 
recording is performed on QD. To be inverted at IC31 output, 
pin 25 WRGA.. 

DTRfi-^mC31(MB87013)rt^CO>f >/<- 
^ 3i o T t* y 25CO WRGA/)' <3 QD K ^ >f A (C Jo i. -S 


26 


VCC 


- 


+ 5 V 


4 


GND 


- 





IC19 

QD DRIVE INTERFACE ADAPTER 
MB87013 



r- O 

Q Q 



Q o o Q 

X X O X X ^ 

DC DC 2 H H ? 



m l- 



Q o 
> O 



H 

O (J h- 

DC DC Q 

^ e: 5 ^ 









TOP VIEW 



(N CO 

a o 



^ IT) (O r" U o 

Q Q Q Q Z < 



^coWi^qqcDC co^coO- 

> OC QDCOO h- 

X 



PIN 

NUMBER 


PIN 

NAME 


I/O 


DESCRIPTION 


1-6. 

39.40 


D7-D0 


I/O 


Data Bus: To be connected to the CPU data bus. 
x-Xf<X, C?V<nr-ll'^<XiZi$^. 


12 




I 


Reset: A low on this input resets the MB87013. 
'J-ty LOWT-MB8 7 0 1 3 « V -fe y 


13 




I 


Read: Can be used to enable data onto the data bus 
from MB87013. Active low. 

M B 8 7 0 1 3 t^hT — 9 T 9 t < y 




14 


WR 


I 


Write: Used to write data into the MB87013 register. 
Active low, 

M B 8 7 0 1 3^r — 3^ 5:1:^ T f- >{ T. o-co 

y ^ A Tissue 


11 


CS 


I 


Chip Select: Can be used in conjunction with a low RD, low 
WR, AO and A1 to gain access to internal registers. 

RD. WR. AO. Alh 

MB87 0 1 








CS 


A1 


AO 


'm 


WR 


DATA BUS 


OCS 








1 


- 


- 


- 


- 


Hi-imp 


1 








0 


0 


0 


0 


1 


Hi-imp 


0 








0 


0 


0 


1 


0 


Data Register Write 
(MB89251A,MB87013) 


0 








0 


0 


1 


0 


1 


Hi-imp 


0 








0 


0 


1 


1 


0 


Hi-imp 


0 








0 


1 


0 


0 


1 


CRC Register (MSB) Read 


1 








0 


1 


0 


1 


0 


Data Register Write 


1 








0 


1 


1 


0 


1 


Control Register Read 
CRC Register (LSB) Read 


i 








0 


1 


1 


1 


0 


Control Register Write 


1 


8 

9 


AO 

A1 


I 


Address: Used to select internal register, 
rt gf U i-' X :P Sr 35 }R-r ,5. ' i3 ill. . 


28 


INIT 


0 


Reset output: Inverted RST. Active high. 
RSTS:H.!6Lidr7xT XHIGH^OU y 


32 


InIb 


0 


Low active reset output: Buffered RST 
RSTSr^'tyXr VyXLiiT^’x.fLOWcoy-by hft-f ttif). 


29 


OCS 


0 


Chip Select: Used 
y 'JT/L ,. T 
(0CS=CS+A1) 


to select serial interface(MB89251A) 
7 X ~XMB89251Ai/)CSfi^ , 





33 


TxD 


I 


Transmitter Data: To be re-transmitted to QD after modified 
frequency modulated. 


34 


T.xC 


0 


Transmitter Clock: Controls the rate at which data is 
transmitted to QD drive. 


37 


RxD 


0 


Receiver Data: Demodulated data read from QD. To be re- 
transmitted to IC30. 


36 


RxC 


0 


Receiver Clock: Controls the rate at which IC30 receives 
the data from QD via IC31. 


16 


RTS 


I 


Gate: A low on this input enables transfer of data read from 
QD to IC30, through RxC and RxD 

RxC^RxD(ca5Tl1'-SB#<7)y-N. LOW 
8 9 2 5 1 


15 


DTR 


I 


A low on this input causes MFM modulator to be initialized. 


26 


WRDT 


0 


Data out: Signal from this output is to be recorded on QD. 

yf y 7 t-( . 


24 


RDT 


I 


Data In: Data read from QD is received through this port. 
7T y?T t 


25 


WRGA 


0 


A high from this output enables recording on QD. 
7-T 7 xy iiWRG A/)''H I GHcOB#, r 


27 


IPO 


I 


Indicates the status of the WRITE PROTECT switch: 

With a disk inserted a high IPO represen ts” WR ITE PROTECTED” 
y-i trn-r7 hsw^-t h . QD 

X\ H I GH^-GroT-y b^iXTLQD. 


23 


IPl 


I 


Used to sense QD: Low=QD inserted. High=Q0 not inserted. 


22 


IP2 




QDdOffA. L=}fA. H=*f¥A 


18 


0P3 


0 


Used to turn on/off disk unit motor: Low=0N.. 

• OF Fh'7 h, LOWt'ON 


17 


0P4 


0 


This output is connected to RTS.. Low 0P4 enables MB89251A 
to recieve data from QD. 

RTS^nyhn-;U. LOWT^fi^t^. 


20 


XTAL 




6-5MHz crystal input for internal oscillator. 

6. 5MHzy)7)<a=a«IS. 


21 


EXAL 




Not used 


30 


VDD 




Main power supply: +5V 
+ 5 V 


10 


VSS 




Circuit GND potential 
GND 


31 


TST 




Used for test purpose only: must be pulled up to VDD, 
3i^vDD(3r7ur 7A, 



9 






QD DRIVE INTERFACE I/O 
MB87013 


TxD 


Block Diagram 


TxC 




DTR 




RxD 




RxC 




RTS 




QD DRIVE UNIT PIN DESCRIPTION TABLE 



PIN 

NUMBER 



SIGNAL 

NAME 



MFM Demodulator 



WRITE PROTECT 



Address 

.* 

Decoder 



Internal Data Bu 



2 WRITE DATA 



Data Register 



WRITE GATE 



READ TIMING DIAGRAM IN LOAD MODE 

Sample Period miKliiiT=il 3 Runs 

Magnification 
Magnify Rbout li^HBil 
Cursor Moves iMSMl 

[ I ] 0 > 



1 . 000 s /d i V 

10.00 ms /sample 
6.640 s o to X 



WRITE TIMING DIAGRAM IN SAVE MODE 

Sample Period 19 Runs 



Sample Period 
Magnification 
Magn ify Rbout iliteMI 
Cursor Moves filillll 

C 1 3 



2.000 s /dlv 

20.00 ms/sample 
0.0 MS o to X 



MOTOR ON 












READ DATA 



DATA PULSE TIMING 



These three diagrams represent waveforms 
on the drive unit connector (or Main Board 
CN12). 

Note that the data pulses shown in the 
figure right are of idea! ones and cannot be 
observed as they drawn. 



5 Data Pukes 

K'7'f 7 (Xi±> at QD unit 

^>;K-FCN( 2 ) ±.<r>'M^'Ciro connector 

VRITE TIM.INC 

-fi M CO r - 1 X T- ab O p, ^ 2 

T. 3.C0II4 t (WRITE DATA) 




READ Tin iKC I 

Pin 5 

(READ DATA) 



— ] 



. 

9.846uS 


19.692iJS* 


n ' 


n * * f 


1 9.846us| 


19.6S2us’ I 


. 1 . Tj 





MEDIA SW 



8 RESET 



9 VB 

10 GND 



DESCRIPTION 

Indicates whether the recording on the 
inserted disk is inhibited or not. 

HIGH : inhibited 
LOW : not inhibited 
With a write protected disk inserted, the 
internal recording circuits are disabled. 

W tltiT '< X ^ 

^ jh ft t S T . 

high ’> gefe«± 

y '( h ^ tL^r X 

T i h Wf'FS«± Lit, 
A, B R iffl ic Bf ) 

External data input to be recorded. 

Recorded with high WRITE GATE, a high to 
low transition of a data reverses the 
current direction in the read/write head, 
which records a 1 bit data. 

r 'f 

^ "LOW'V !C ^ t {C V - K 

t* 7 }■ isS.^ Lit, 

CCOieiSti. WRITE GATE is^^* "HIGH" ^ 
IkcOBftrx i t. 

High WHITE GATE enables recording. 

iCOfS o'^C "HIGH" U '<)l ■< X ^ ±iZ 

isimH!,tiit, "hoW" 

Low MOTOR ON starts the motor. 

With High MOTOR ON, an internal MOTOR STOP 
can stop the motor. 

T ON/OFF ft ^T't. 

"LOW" t L J 

t, "HIGH" tc L Tc . K 7 T ■/ 

\HcO MOTOR STOP I. t ^ ^ - (i 

ffjhl jif. 

Pulse-shaped analog signal read from the 
disk. Contains the unseparated clock and 
data pulses. 

r '( :(>'(} miAtatfixi-zTi- 

a Lftii cof . 

i; V y ^ tr-:^ ^AX'>.^it, 



Indicates that recording or reading may 
take place. 

ZCDiSnjt. 

Low state indicates that disk slot lid is 
closed with a disk inserted. 

High state represents open lid or closed 
lid without a disk. 

f'T y h Lif)-Ct'fL 

Libtzi&ii- "HIGH" 

k^J: it. 

Low for the predetermined period after 
POWER ON RESET, causing internal READY 
pulled low and resetting the internal 
flip-flop for the motor to defeat MOTOR ON. 

POWER ON RESET "LOW” U 'OV 

READY I "LOW" \zt ^ t^\Z 
MOTOR ;6»*eKL*i,' i 7 ic ih’ y '/fyU<D) 
MOTOR ONffl F/F $■ y -fe 7 h f S. 

+ 5 V ^ “ 
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DIAGNOSTIC PROGRAM 



The S-220's internal diagnostic program is 
designed to test the following functions 
without taking the machine apart. 

Instruments required: 



S - 220 { : s e fm- uy-yU $ n T 
ROM (IC25) 

y' y o 



MENU: 

LROM (IC25) version number identification 
2. SRAM (IC23) backup check 
3. SRAM (IC23) read/v^rite check 

4. DRAM (IC37-42) read/write check 

5. D/A offset check (VR3) 

6. D/A MSB check (VRl) 

7. LCD DOT & CONT check (VR2) 

S.SWs & LEDs check 
9.ALPHA DIAL check 

10. QD load/save check 

1 1 .Sampler IC (IC34) & Multi Controller (ICl 7) check 

12. VCA check 

13. MIDI hard check 



Description 

1. ROM Version Number 

Shows the current ROM revision num- 
ber. 

2. SRAM Backup 

Upon entering the test mode, the pro- 
gram writes test data into nonvolatile 
memory. During the second test mode 
it reads the data and collates. 



3. SRAM ReadA/Vrite 

Tests SRAM by writing, reading and 
collating the data patterns. 



4. DRAM Read/Write 

Tests DRAMs using test data patterns. 



5. D/A Offset 

Conditions D/A circuitry ready for 
checking minimum offset voltages. 



6. D/A MSB 

Changes MSB status which will greatly 
affect the taransient characteristics of 
DAC output. 



LROM version number 
ROM^/s-y 3 
2. SRAM backup check 
TEST MODEUA^h^ SRAMUrX f 
DATA -ami® ^ w ^ t 
fe7 -)STEST M0DE(;A^i. fAD 
ATA/)^ireAiAt 
3. SRAM read/ write check 

SRAMUlifllgcDr X h X - > § 

4. DRAM read/ write check 
DRAMClitflgcOA X 

5. D/ A offset check 

-X > n X n - 7/', - CDHfAOUTPUT (m 
ono) -5 X 

titled KAVR3^iMI 

6. D/ A MSB check 

X > n X rr - X AR#COOUTPUT (m 
ono) CO Ti fj /jRX iXOmVCO^gff^^S T' Jd X X 

4 >/- KcoVRl^il^ 

St 'So) 



7. LCD 

Turns on all the dots. 



7.D0T & CONT check 
LCDCO^ Kv h X. y 
T't^^TSo 



8. Switches and LEDs 

When a panel button is hit, lights the 
mated LED (if, provided) and displays 
the name on the LCD. 



8.SW & LED check 
^N/WKOSW^JIpL. S 
LCDcoH/k/i^'IEL < Ml 
ffitSTSo 



9. a-dial 

Reads the pulses from the encoder and 
increases or decreases the counts on 
the LCD accordingly. 



9.ALPHA DIAL check 
a -dial ^ M L X 

ftETSo 



10. QD 

Tests QD and QD driver and interface. 



lO.QD load/ save check 
Q Deo load/ saveS^'IE L ^ 
fMX So 



11. Sampler IC and Multicontroller 

Makes copies of data stored in BANK 
A at BANDs, B, C and D. Then four 
data are sent to different OUTPUT 
jacks via different VCAs, in sequence. 
The VCAs (IC2) are kept open. Then 
ICl 7 turns on/off analog switches 
ICs 6 and 8 to gate only one S/H at 
a time. 



11. Sampler IC and MUX < 
BANK AlzXyfzr-i 
C, DUCOPYTSo 
h bank "A - (X C?^ bT 

IhJfUd "B^ ^fllT Xou 
^'B. /fUCOW, 
iXTbbank X, /f(XcO 
output4/£ tt T b bank "E 
XC?)H#, PEIocOVCATPr 
array X 7 T X" n X 4 y 
plexer I Z X o T ^ Ti T T 
b nSo 



12. VCA 

This time the analog switches on the 
DAC output line are kept on, passing 
the same signal onto four VCAs which 
are off. The VCAs are sequentially 
turned on by MUX IC4, amplitude 
modulating the signal with low fre- 
quency, around 2Hz. 



12.VCA check 

m^xT^vcAizmisim^. 

X X 9 output 
X o T If 9 o 

^liR^nTVCAT, 2m 
ftlzAVCAIi:4 



13. MIDI Hardware 13.MIDI hardware check 

Checks MIDI OUT and MIDI IN paths 

by applying a simple code. MIDI IN X MIDI OUT^ 

c7vn- K7_T.7^||rffifT 



Test Procedure 



1 . Holding |PERF0RM| and riVlTUII. turn 
the power on. 



2. Press any STRUCTURE button. 







(OX 





1. LCD 

Turns on all the dots. 



8 . Switches and LEDs 

When a panel button is hit, lights the 
mated LED (if, provided) and displays 
the name on the LCD. 



9. a-dial 

Reads the pulses from the encoder and 
increases or decreases the counts on 
the LCD accordingly. 

10. QD 

Tests QD and QD driver and interface. 



11 . Sampler 1C and MulticontroMer 

Makes copies of data stored in BANK 
A at BANDs, B, C and D= Then four 
data are sent to different QUTPUT 
jacks via different VCAs, in sequence. 
The VCAs (IC2) are kept open. Then 
I Cl 7 turns on/off analog switches 
ICs 6 and 8 to gate only one S/H at 
a time. 



12. VCA 

This time the analog switches on the 
DAC output line are kept on, passing 
the same signal onto four VCAs which 
are off. The VCAs are sequentially 
turned on by MUX IC4, amplitude 
modulating the signal with low fre- 
quency, around 2Hz. 



13. MIDI Hardware 

Checks MIDI QUT and MIDI IN paths 
by applying a simple code. 



7.D0T & CONT check 

LCTxDik V -y h t. n > h 7 X ^ g 1=1 

8.SW & LED check 

^^;r-;K7)SW^ffL< SWiLED(D,'S'ATi: 
LCDcD^^t^^'IE L < L T '« i g 

if § o 

9.ALPHA DIAL check 
«-dial^ML m'Pt ^ Z t ^ 

lO.QD load/ save check 

QDCOload/ save/IE L < If iotl-S Cl t ^if 
liS/ -So 

11. Sampler 1C and MUX check 

BANK AUAo/x-X-^BANK B, 

C, DilCOPY/ .3o <!: outputl/ !t A 

bbank 'A^ fz li 6 o IdlWoutput 

'B- t output2/ ft 75' b bank 

'Bj /£^tcD■ir^ 'C^ i outputs/ 

ft t5' bbank ''C, /ft«^^, 'D, 

outputd/ ft / bbank 'Dj / It .5 
CICDB^^ E OWVCAIi PH t>/ S J "r\ latch 
array i; 7 / An X f 7 -f A b BK -5 multi 
plexerilJcoT. m * / « 7 7 75?tD H 
6 

12. VC A check 

E-ncoVCAUl^b'fl^^Afj LTteg> 11 
cDlf -g- outputs <omi i VCA fl 

j: -7 Tff 9 o 

il^ffVL ft!l7)VCAI±^rRHb'rt'-5o 

13.MIDI hardware check 

MIDI INi MIDI OUT^xi^t7 7\ MIDI 

CO/'- -So 



Test Procedure 



1- Holding fPERFORMI and (MEI/ turn 
the power on. 






Roland S-220 
Initializing 



2. Press any STRUCTURE button. 



ROM VERSION 
1.04 

^ 2 . ffS®x . 



See Description 2. 

Turn the power off. Wait for 10 sec- 
onds, then repower by repeating step 
1 . 





3. Testing SRAM 1C23. 



R/W 



Check 



3. SRAM IC23rX h 4» 



R/W Check 




R/W Check 


OK ! 




ERROR !l 



To ignore ERROR, press IPERFORMI 
and IMIDI! simultaneously. 



ERROR . rXF^ 

I PERFORM \ t rmr] ^ 



4. Testing DRAMs ICs 37-42. 



DRAHs Check 



ad the sign as “the circuit num- 
r of suspective DRAM is " 

= circuit number 



no error 

r~ 



4. DRAMs IC37-42 r X h 4^ 



DRAMs Check 




BAD IC NUMBER IS 


OK ! 







To ignore ERROR, press IPERFORMI 
and IM I Dll simultaneously. 



Monitor OUTPUT mono jack on the 
scope. Should be a rectangular of less 
than lOmV. (Can be adjusted by VR3 
of main board.) 

Press any STRUCTURE button. 



Monitor OUTPUT mono jack on the 
scope. Should be a rectangular of near 
OmV (can be adjusted by VRl of main 
board). 

Press any STRUCTURE button. 



7. All characters are turned off for about 
1 sec. 

Check to see than all the dots are 
turned on with a good contrast. 



Press any STRUCTURE button. 






Hit panel buttons in any order; check 
to see that the corresponding LED 
comes on. (MONO LED lights when 
iTUNEl is pressed, and MIDI when 
^AVEl ishit.) 

Also check that the button name is 
now on the LCD. 

If the program detects defective, it 
won't to go to the next test (with or 
without displaying ERRO R). To exit 
the error routine, press [PERFORM] 
and IMIDII simalteneously. 

Turn a-dial clockwise and check that 
display increases values from 0 up to 
5. Turn counterclockwise and check 
value is decreasing to 0. 

If the program stalls or ERROR is dis- 
played, press PERFORM and MIDI 
simalteneously. 



ERROR rXh^ 

I PERFDMn ^ rwTPn ^ 



D/A offset Check 
Adjust VR3 






5. :j-5/DX3-/TX OUTPUT (MONO) ®lUl3*U0liiV 
Y V-K- K±® VRS^-af^S) 


D/A MSB Check 
Adjust VRl 






6. xn-rvx OUTPUT (MONO) 

obv ®jgfjzartfe-5c 

Y K±® VRl«-KiS) 

If * ® X b 9 X f- r - ^ * Iff i: fc iltf . 


Dot & Cont Check 




1 7. ff*®x 




1 






mnimniiBii 

iHnimniiiii 




7 lfii®x 


SM & LED Check 





8. LCD 

LED (OS*T!D''iEL< WBLTV'-SiZiS-iiig. 

®t, [HfflO&Wtt MONO *>\ I SAVE 
MIDI MESSAGE® LEDj!i''jS*T L * . 



ERROR 

iTEHFlin fcnnTnn^iiBtfcffi-. 



ALPHA DIAL Check 
0 



9. a-DIAL 






ERROR 

cEMDEEfcainrj&ff b-ci>f®TX 



ALPHA DIAL 
OK ! 


Check 






QD System 


Check 






Insert source QD 





























s-aso 



10. Put a sound QD in the drive. 



t 10. 

Load XXXXXXXXX 



up Check 2 . 

ROR 1 ! 



Load coiplete 



I 2. ffE (DX 

up Check 



Chara cter at ''Y'" position will blink. 
Pfess ISAVEI and the character now 
stays on. 



Nane : YXXXXXXXX 
Type- 11 A 



”Y” 

I SAVE l » }f b T T V' . 

” Y ” D *t. 



Save XXXXXXXXX 
Type- II A 



Save coaplete 
Type- II 



Back up Check 
ERROR !! 



; rx h^3®fj-r.5 tctt. fi*(» 



Check 3. SRAM IC23rX h t+J 



COPY is blinking. 



COPYING 
BANK A>B 



COPYING 
BANK B>C 



■’COPYING” ttjif«bTV'* t< 



R/W Check 
ERROR ! ! 



ERROR ;< -b- J/ b . r X b ^ 

I PERFORM i 2^ nrmn » 



s Check 4. DRAMs IC37-42 r X h 



BAD IC NUMBER IS 



«>H4. I . 



ERROR X 'y-b-i^^il^b, rX h* 

ilfff I PERFORM i bnnun» 

R8fS:Wt, 



5. :t'>aX3-rT, O.UTPUT(MONO)®Iii^)X)>'10ffiV 

pj,T<ommx':$>^zb^mu. 
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Compatibility 

Any voltage version of S-220 Power Supply Board 
can work with S-10 and vice verse, provided that the 
following modifications are done. 

Replace on-board heat sink and wirings with one exist- 
ing on a given product. Change fuses as necessary. 
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CHANGE INFORMATION 




Since the introduction of the s-220, • V '7 h x T — — ' T v'f 

the following iiprovents have been S-220 Tfi,. 

■ade as of this service notes. PR0M(IC25)(7)7\'— 7 a > • 7 'y 7° 

ROM Revision 




Main Board • K 




These PCBs are interchangeable with a > J: D ^ o T 

each other since they are built on V''-S(7)T\ o 

the same circuit contiguration. 
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affect stability of IC34 oscillation. 



LC Filter •LC7-I71/7— K FLIA-FLID) 




<fc> of 244-297 is reset from 13.5kHz ISS791999 ^ . fc=13.5kHz<7)244-297 ^ 

to 13.7kHz at the manufacturer with fc=13.7kHzfC^IM^ b L T V^ J o 

an indication line at one edge in black. 



O O O I *«-Black Line 
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Modified 244-297 is compatible with 244-304 i: S 7 <, 
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To extend the control range of D/A D/A MSBi®^(VRl)tzTx MU 

MSB Adj(VRl). L 




NOTE 

Refer to Diagnostic Program for DAC adjustment. 

CAUTION 

The following procedure should be performed in the 
order listed. 

1, Power Supply 

Instrument required. . . .Voltmeter (Vmeter) having 
higher than ImV resolution. 
Connect ground lead to 
TP-0 of power supply board 
(PS BRD). 

1-1. Lithium Battery 

With power off, determine the voltage at TP-6 
of Main board; must be 2.8V or more for 
positive memory backup. 

1-2. +15V 

Turn the power on. Connect Vmeter to TP-1 of 
PS BRD. Adjust VR1 (PS BRD) for a +15 ± 
0.1V. 

1-3. -15V 

Verify a -15 ± 0.4V at D3 anode (PS BRD). 

1-4. +5.25V 

Connect Vmeter to TP-2 of PS BRD and adjust 
VR2 for a +5.25 ± 0.005V. 
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««»STP-iG+{ijrn - 
±o.iVGiifKi-^o 
1-3 -isvmM 

TlSV^lHStt. D3(7)Ty- 15V±0.4VT' 

1-4 +5.25VDIS 

«?lg»«TP- 2 P + fi 7“ n - 7 ' ^ SSt L VR2T'+ 5 . 25 
±0.005VGiliIST^c 









2 REC 



2. REC 

SETUP 



SETTING 




REC LEVEL .. 
OUTPUTS 1-4 

LIMITER 

VOLUME .... 
MIC, LINE 



„MIN 

.Plug inserted 
.OFF 
.MAX 
.No input 



iT) l.Audio Generator: — 20 50dB IkHz^ 10 

kHz(7)-Td 

2.S-220(7)OUTPUT JACK(i. ^ 



2-1. Level Meter 

Press buttons A, REC and STANDBY in that 
order. 



Verify the minimum level indication (one bar) 
on the LCD. 



2-2a. Output Level-1 

Audio generator (AG) . . .— 50dB, 10kHz, sine 

into MIC jack. 

REC LEVEL MAX 

Press buttons A, REC and STANDBY in that 
order. 

Verify more than 8 bars on the LCD. 



H 



2-1 MIC, LINE A* t 7 dr 7 h MSSIW. 

SETTING 

S-220 7 o > h 7 > ^A, REC, ST 

ANDBYAlliA'ffl-o 

S-2207)MICAr;LINEA*(4. GNDE^dk 
CHECK^Ig 



2-2 INPUT LEVELAt/MONITOR OUT?Sfg 
SETTING 

?§SgAm*-50dB, lOkHz -T-d 
d)o 

MIC IN 

7H > 7 4A, REC, STANDBY 

AHiA'ffto REC LEVELS maxi: A 'So 
CHECKxSg 

ii)LCD(Dm^^^'yiz^^-tmiz ^<- 777 s +jua 



H 
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Observe OUTPUT jacks 1 and 2; they should 
give off waveforms as shown below. 



(2)OUTPUT lA0^'2AbTk:Ti-i-tt^. 
^ A Ti ^ -S ♦ S. o 



2-2b. Output Level-2 
AG 

REC LEVEL . 




-20dB, 10kHz, sine 

into LINE 

MIN 



%®l§ASETTINGgr-20dB(;^7 LINE IN(d 
LTEACHECKd). (2)^1 t9o 



Press buttons A, REC and STANDBY in that 
order. 

Verify the minimum level indication (one bar) 
on the LCD. 

Set REC LEVEL to MAX. 

Press buttons A, REC and STANDBY in that 
order. 

Verify more than 8 bars on the LCD. 



2-3. LC Filter 

AG -20dB, 10kHz, sine into LINE 

jack. 

Press REC, MODE and FWD in that order. The 
LCD will read: 




Check OUTPUT 1; should be a sine at 10kHz. 
Turn a-dial counterclockwise until CLK counts 
15kHz. Verify no 10kHz output. 

Set AG to 1kHz and verify a 1kHz sine output. 
Return SMP CLK to 30kHz. 



NOTE 

The cutoff frequency of the filter: 

13.7kHz with SMP CLK set at 30kHz 
6kHz with SMP CLK set at 15kHz 



2-4. Start Jack 

AG -20dB, 10kHz, sine into LINE 

jack. 



2-3 LC7 

SETTING 

4§fM§-20dB lOkHz -Td LINE IN 

o 

S — 220 7 n > h A7 >REC, MODE 

FWDAlHIUffto 
LCD^^‘ 




CHECKiIg 

30kHz t $ ti T ^ ■S H# lOkHz W +H ^ 

f Wfia-DIAL^i£i;H]L 
SMP CLK 15kHz i; 4 lOkHzW-if^ > 

® T&^'ai * $ n ^ V ' » ^mmt s o 
ifz ^SHc7)ft,*^lkHzi;|§SL/i»Lii: 1 
kHzc7)-tj-^ 

?±) SMP CLKt!!^ 30kHzCOlf^LC7 ^ 

-y h ^ y l± 13,7kHz 
ISkHzWif'^* y hty i±6kHz 
2-4 START JACK 
SETTING 

S-220<7)7 a > 1 'STARTs 

-So 

S-220»7n > >REC, MODE, F 

WDcO)i|Mi;ff L. 
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Depress foot pedal and confirm that recording 
starts. 



2-5. Playback 

Press REC then MODE. The display will show: 




KEV 



iJ 4 



If not C4, set with a-dial. 



Press C4 (middle C) on the keyboard. Confirm 
10kHz, sine, distortion-free waveform at OUT- 
PUT 1 jack. 

Press C3 and confirm 5kHz, distortion-free sine 
output. 



3. TUNING 

Turn off the S-220 and repower; LCD should show: 




LCDJS/K 



srip CLK 


:::n TiH 


k Hz 


H 







2-30r X SMP CLK = 15kHzi: ^3; o 

r-xi-toO'-DIAL^^HElL. SOkHzCKLTT 

EXITt-Sif-g-li. ENTER--k'X > 

|g|g||-20dB, lOkHz -tkdXStb* 

S-220WLINE 

CHECKiIg 

mntic 

2-5 n^mmm 

SETTING 

MIDI 'r-yilVMM (S-lOetc ) 6 

S-220cO7n> >REC, MODE(^)iiC 

WL. 

LCDII^ 



REC KEV 

H 



tL, C4T'^'xfi-g-|±ar-DIAL^[lIL, C4Ct-5 
CHECKiIg 

iIi|(^C4^ffL. 10kHzC7)-ij-4 

;^i:C3^|fL, 5kHzC7)+f4 
$ ft -5 ^ So T'knxn - 

3. TUNING 

SETTING 

2.C0SETTINGt[^fi 

PffMcoQD ^'STRINGS, ^QD K 7 T A L . L 

OAD.T X > to 'STRING^ iiSTRUC 

TURE:6^A/Bt'tC0t\ ^ ■ « ^LCDc0^^i:ft^V\ 
LOADi" -§o 

LCD:^^ 




Insert QD labelled STRINGS into QD slot with A side 
facing up. The unit starts loading; requires changing 
QD to B side up. When loading completes, press 
PARM; press FWD until "DYN SENS = ****" dis 
played. (Press BWD, if overrun.); turn «-dial to set 
DYN SENS = 0. Press A4 (A above middle C); verify 
OUTPUT 1 delivers 0.6±20% at 442Hz±1%. 



4. EXT GATE PLAY 

(QD STRINGS loaded) 

AG — 20dB, 10kHz sine into LINE 

REC LEVEL MIN 

Press PERFORM; press FWD until LCD displays: 




Turn a-dial and select C4 on the display. 

Turn REC LEVEL clockwise and confirm the increas- 
ing volume of the loaded sound. 

5. NOISE LEVEL 

(QD STRINGS loaded, DYN SENS set to 0) 



REC LEVEL MAX 

VOLUME MAX 

MIC, LINE no input 



Press buttons FI, REC, MODE, FWD, FWD in that 
order. 

Set REC TRIG to MANUAL using a-dial. 

Press START twice. 

Check OUTPUTS 1-4 for less than — 82dB reading. 
Press C4 key and check OUTPUT 1 for less than 
— 77dB reading. 



tSfzl^ A'Loadgr L i To 
LOAD Complete L fz^^ 

S — 2207 0 > h /^°70^c7)T'X >PARAM. 

'DYN SENS=* * * *, T'FWD^ 

(/f 7 7 _ 5 ; _ fyy)-f r Afi-g-I^BWO#' 
Y > ^fiPT ) 

A h 

DYN SENS=0 

O'- DIALT^MT^o 

CHECKifg 

llllWA4^ffL, TU-12 (BOSS) 

442Hz+I% 

dH A k x';i. t T -> n -C'MfJil L 
0.6 + 20 % 

'ei)§*^5flST§o 

4. EXT GATE PLAY 

SETTING 

50dB IkHz +4 >Sl-l5^T So 
MIC INi;»HL, REC LEVELS MINi:t4.o 
PERFORMS ffTo Ti:TT:^StA'ai-5J T'FWD 



CHECKiIg 

a-DAILT'C4i:|S$LREC LEVELS MAX I : L T 

5 . NOISE LEVEL 

SETTING 

S-220OV0LUME MAX 
P#*C7)QD 'STRINGS, ^LOADT^o 
WAVE PARAMETERS) 'DYN SENS=0, L 
T^SFL REC. MODE. FWD. FWD L )® CffTo 
a'-DIALT'REC TRIG ^ MANUAL t:IS:to 
START ^ 2 mifto 
CHECKiIg 

-82dBTIT (OUTPUTl-4) 
MIDIAGC4^'5ftt^o 
-77dBUT (OUTPUTKOSi) 
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S-220 



Digital sampler 



MODEL S-220 MIDI Implementation 



Date:Mar.lU987 
Version i 1,00 



TRANSMITTED DATA 



■ CONTROL CHANGE 
iAIN VOLUME 



B MIDI volume 



5 value :00H- 



•GISTERED PARAMETERS 

When BEND RANGE or MASTER TUNE i 



, RPC{Regiatered 



■ SYSTEM EXCLUSIVE 



if the MIDI system exclusive 
3 (EXCLUSIVE COMMUNICATION), 



2. RECOGNIZED DATA 

■ NOTE EVENT 



kkH OOH 

n = MIDI cannel nuir 



: 18H- 67H ( 24- 103) 



1 Parameter Control 

Second Third 



Received if the MIDI i 



vv = 00H-3FH (0-63) :OFF 



: OOH- 7FH (0- 127 ) 



MONO channel z 



; Control channel mode 



: 'BASIC' 

! individua 



'GLOBAL' 

individual 



■ SYSTEM EXCLU; 



EXCLUSIVE COMMUNICATIONS IN NORMAL MODE 



wunication format 

Request (One way) RQl IIH 

The S-220 can recognize 'Request' comeand in NORMAL Mode 
during edit of performance parameter or wave parameter. 
Pressing LOAD on the S-220 panel in Normal mode transmit 
'Request' command, asking for the dsta on currently edit 
parameter (displayed on LCD). 



Device-ID I = MIDI basic channel 
where nnnn * \ s channel # 

Model-ID * ( S-10, MKS-100, S-220 ) 
Command- ID « ( RQl ) 

Address MSB 



j Oeee eeee Siz< 

k Offf ffff Siz€ 

1 Oggg gggg Chec 



{ SAVE on the S-220 dur 



0000 bbbb 



0000 aaaa 
0000 bbbb 
0000 cede 



0000 dddd 



0000 bbbb 



27 ! 0000 0 



28 ; 0000 0 



ENl (end s 
ee ddddccc 



PI (loop length-1) 
e ddddcccc bbbbasaa s 0 



BN2 (end address-2) 
ee ddddcccc bbbbaaaa 



LP2 (loop length-2) 

ee ddddcccc bbbbaaaa = 4 - MMMMMM 



I ! KEY FOLLOW 
t : PITCH BEND 



BNV RATEl 
ENV LEVKLl 

BNV LEVELS 
ENV RATK4 
DYN RANGE 
ABEND RATE 
ABEND DPTH 
SPT KEY#1 
SPT KEY#2 
SPT KKY#3 

SMP CLK (sampling 



: LOOP TUNE- 2 14-64 



value MSB value LSB 



MASTER TUNE 



■ CONTROL CHANGE 
MODULATION 



■ PROGRAM CHANGE 



:00H- 7AH ( 0- i: 



numbers and sampling structures .( I 



Lon 3 (EXCLUSIVE COMMUNICATION). 



.1-1 ADDRESS 



’fill be ignored. 



: ADRS V-SW 



CONCtf^r OF EXCLUSIVE COMMUNICATION 



■ CHANNEL PRESSURE 



■ PROGRAM CHANGE 



if the MIDI r 



n number :00H- 7AH ( 0- 122) 
if the MIDI program change 



127) modulation ON 
iwitch in the MIDI fun 



1 volume value :00H- 



- 7FH ( 0- 127) 



REGISTERED PARAMETERS 



BnH, 64H, pp, 65H. qq , 06H, mm, 26H, 11 
pp,qq = RPC number LSB, MSB 
mm, 11 = parameter value MSB, LSB 



0 mmH OOH (Pitch bend sensitivity) 

BEND RANGE 

mm = Pitch bend sensitivity: OOH— OCH ( 0- 1 2 ) 0-12 semitone, 



Master fine 



value MSB value LSB 



3sure value : OOH- 7FH (0-127) 

B MIDI channel pressure switch in the MIDI 



■ PITCH BEND CHANGE 



: 00H,00H- 7FH,7FH 0- 16383 ( -8 192- +8 19 1 ) 
tch bend switch in the MIDI function is ON. 



When the ALL NOTES OFF is recognized, ail t 
have been turned ON only by MIDI IN note C 

In Multi mode, ALL NOTES OFF is received on 
individually, but ignored in Mono mode. 



Second Third 



OMNI OFF and OMNI ON mode me« 
ALL NOTES OFF. 

In Multi mode, there are rec< 
individually, but ignored in 



>rld using 



r\ EXCLUSIVE 



message in NORNAL Mode or SAMPLE DATA D 
NORMAL Mode refers to the mode in which 
plays sounds. See sections 4 and 5 for 
COMMUNICATION in NORMAL Mode. 

In SAMPLE DATA DUMP Mode the following 4 functions are ava 

l.ONE WAY SAMPLE DATA TRANSMIT 
2. HANDSHAKE SAMPLE DATA TRANSMIT 
3. ONE WAY SAMPLE DATA RECEIVE 
4, HANDSHAKE SAMPLE DATA RECEIVE 



»e construction of 'MODE' is as follows. 
-- NORMAL MODE PLAY MODE * 



:--- MIDI function * 

ONE WAY SAMPLE DATA TRANSMIT * 

HANDSHAKE SAMPLE DATA TRANSMIT » 
ONE WAY SAMPLE DATA RECEIVE * 
HANDSHAKE SAMPLE DATA RECEIVE * 



-- BULK DUMP MODE 



- REC MODE 

- WAVE MODIFY M 



The S-220's MIDI functions that work with Exclusive communi- 
cation are CH OFFSET, KEY RANGE ( common ) and KEY RANGE (multi) 
All exclusive commlunications oust follow the Roland Exclusiv 
Format Type IV shown below. 

( Roland Exclusive Format Type IV ) . 

Byte Description 



d 0001 0000 Model-ID # ( S-10, MKS-100, S-220 ) 

e Oaaa aaaa Command- ID # 

[ f Obbb bbbb Address MSB ) [] depend on Command-ID 

[ g Occe cccc Address ) 

[ h Oddd dddd Address LSB ) 



001000 

OOllOO 

002000 

020000 

060000 

OAOOOO 



000000 : T< 



•(ave data of Bank-B 



wave parameter block-1 
; Oaaa aaaa I TONE NAME (ASCII) 9 bytes 

Oaaa aaaa 1 REC KEY 24 - 103 
Oaaa aaaa I BANK TUNE 14 - 64 - 114 (- 

Oaaa aaaa I LOOP TUNE-1 14 - 64 - 114 (- 

0000 OOaa I SCAN MODE 00 : FWD 



) OOaa I LOOP TYPE 



LOOP / ADRS GROUP 

00 : OFF 1 

01 : ON 1 

10 : ON 2 

11 : OFF 2 

0000 aaaa 1 STl (atart address-l) 

0000 bbbb ! 

0000 cccc ! ee ddddcccc bbbbaaaa = 0 - NNNNNN >5.2-3 
0000 dddd ! 



COMMUNICATION OF TEMPORARY WAVE PARAMETERS 



PARAMETER 
TONE NAME 



KEY FOLLOW 
PITCH BEND 
VIBRATO 

ENV RATEl 
ENV LEVEL 1 
ENV RATE2 
ENV LEVEL2 
ENV RATE3 
ENV LEVELS 
ENV RATE4 
DYN RANGE 

ABEND DEPTH 




ST2 



*TRANSMIT: Message is sent upon occurence of one of the following. 

HQi RQl received 

(SAVE) -- SAVE is pressed 

edit Parameter is edited using alpha-dial or button 



*RECOGNIZED: Recognized DTI * 



e processed either for realtime 



(both excluded) 



id- ID and BOX 
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Not** : 

«5.2-l T**por»ry w*v* p*r»«*t*r* 

CONCBPT 

WAVE PARAMETER* *r* »tor*d In two *r**a : BANK AREA* a 

TEMPORARY AREA 1* dlr*otly involv*d In r*produoin* sound. BANK 
AREA 1* lnvolv*d In tran*f*rrln( d*ta to/fro* QD. 

Wav* p*ra«*t*r* fro* QD are stored Into oorr**ponding bank area* 
and will b* returned back to the QD when SAVE i* preaaed. 

Data in the bank area* will be called, as required a* reference, 
when another structure i* selected froe STRUCTURE button. The new 
paraneters are written into TEMPORARY areas. 

Edit operation on the panel changes wave paraaeter i 
AREA . 

Pressing ENTER (see Notes «5.5-l) duplicates TEMPORARY contents i 



i TEMPORARY 



B TEMPORARY 



Wave paraaeter in TEMPORARY area is used in Data Transfer Mode. 



The behavior of S-220 depends on temporary wave parameters 
when it scans wave data and generates sounds. ^ 

In edit mode, these paraneters are displayed on S-220 » IXD. 

But if the sampling structure is changed, the data of temporary 
wave parameters will be destroyed. Tf it is necessary to memorise 
the data of temporary wave pat ameters , press "ENTER” button (see 
Notes »5.5-l) wlien it is in ploy mode or wave parameter ( contains 
the split points } edit atode. 

1-toue uses 1 -temporary block, ax shown in the following chart. 
When dual function mode (dual-tone, v-mix, \-switch) is selected, 
2nd structure (whiisr LFD is blinking) uses block-2, 



TEMPORARY BLOCKS aie use«i in the following ways: 

Structures consisting of a bank and structures linking more tl 
one bank to form a voice data use one set of wave parameter. 
Split structures use a parameter set for each section. 

MULTI MODE handle plural structures. Dual functions (dual toru 
velocity mix and velocity switch) require two structures 
(i.e. different temporary blocks) for voicing. Two structures 
distinguished from each other * 
below ) . 



f STRUCTURE LED (see D 



TONE FUNCTION 



Delay and Detune a 



i regarded as r 



L function. 



Non Dual Tone Function 

(Normal Play Mode or when detune or delay is engaged.) 

sampling structure block # 



AB 

CD 

ABCD 

A/B 



AB/CD 

A/B/C/D 



Dual Tone Function 



MULTI- 1 
MULTI-2 
MULTI-3 
MULTI -4 
MULTI -5 



*5.2-2 TONE NAME 

If plural blocks are us 
for the oommunication. 



? block of them should b 



*5.2-3 ADDRESS DATA 

These values ( NNNNNN, 
structure, as shown in 



MMMMMM ) will vary depending on 
the following chart. 



sampling 



structure 



32763 

32763 

32763 

32763 

65531 

65531 



(7FFBH) 

(7PFBH) 

(7FFBH) 

(7FFBH) 

(FFFBH) 

(FFFBH) 



131067 (IFFFBH) 



I ( i 



32767 

32767 

32767 

32767 

65636 

65536 



(7FFFH) 

(7FFFH) 

(7FFFH) 

(7FFFH) 

(FFFFH) 

(FFFFH) 



131071 (IFFFFH) 

B consistent with the following equationss. 



t address 1 



, BN2 - LP2 < ENl 



- LP2, then 
- LPl, then 



2. BNl: end address 1 

STl ♦ LPl <s BNl <s MMMMMM 



3. LPlLloop length 1 

4 s< LPl <B BNl - STl 



4. ST2: start address 2 

(1) If STl s< EN2 - LP2, then 
STl » 0 or STl * STl ( * STl ) 

(2) If STl > 1N2 - LPl, then 
ST2 a 0 



5. EN2: end address 2 




6. LP2: loop length 2 

4 s< LP2 s< BNl - ST2 



*5.2-4 SPLIT POINTS 

SPT KEY « designate* a key at which a split structure is split. 
Three SPT #** are provided for each block. The table below shows 
availability of SPT KEY « for a given structure. 






Available SPT KEY * 



A/B 

C/D 

AB/CD 



A/B/C/D 




(MULTI-3) 

(MULTI-4) 



SPT KEY #2 for a block 
SPT KEY 42 for a block 
SPT KEY 42 for a block 
SPT KEY 41,42,43 for a 
SPT KEY 42 for Block-3 
SPT KEY 42 for Block- 1 
SPT KEY 42 for Block-3 



storing A Bank content 
storing C Bank content 
storing A Bank content 
block storing A Bank content 



(C/D) 



*5.2-5 ADDRESS VELOCITY SWITCH 

Address velocity switch values are interpreted as follows. 



value threshold level 



12 

13 

14 

15 



OFF 

30 



50 

60 

70 

75 

80 

85 

90 

95 

100 

105 

no 



5.3 Address of performance parameters 



000800 : Performance parameters 

; VIBRATO 

0 I Oaaa aaaa I LFO RATE 

1 ; Oaaa aaaa I MNUAL DEPTH 

2 ; Oaaa aaaa I DELAY DEPTH 

3 : Oaaa aaaa ! DELAY TIME 

I PITCH BENDER 

4 ; 0000 000a 1 BEND MODE 



1 ARPEGGIO 

5 : 0000 000a I SYNC SOURCE 

6 ; Oaaa aaaa I INT RATE 

7 1 0000 OOaa ) PLAY MODE 



) OOaa 1 PLAY RANGE 




B : Oaaa aaaa ) 

D 1 0000 OOOa 1 

F : 0000 OOOa : 



NOTE REPEAT 
DECAY RATIO 

VELOCITY MIX 
THRESHOLD 
VELOCITY SWITCH 
THRESHOLD 
DETUNE MODE 
RANGE V-SNS 

DTUNE RANGE 
ABEND DEST 



) OOOa ; BEND DEST 



IB 

1C 



DELAY MODE 

Oaaa aaaa 1 DELAY TIME 
Oaaa aaaa ! DELAY LEVEL 
Oaaa aaaa I KEY OFFSET 52 

EXT TRIGGER 

Oaaa aaaa ! TRG G-TIME 
Oaaa aaaa ! TRIGGER KEY 41 
Oama aaaa ! TRIGGER KEY 42 
Oaaa aaaa ! TRIGGER KEY 43 
Oaaa aaaa ; TRIGGER KEY #4 

VIBRATO 

Oaaa aaaa ! PRESS SENS 
DETUNE MODE 

Oaaa aaaa I PRESS SENS 

VELOCITY MIX 
Oaaa aaaa ! MIX LEVEL 
DELAY MODE 

Oaaa aaaa I V-SENS TRESH 
VGA LEVEL 



127 

127 

127 




3 - 127 
) : BOTH 
I : HALF 



0 - 12? 

0 - 127 

-64-76 (-12 - 



0 - 127 
23(OFF) - 103 
23(OFF) - 103 
23(OFF) - 103 
23(OFF) - 103 



127 



*5.3-1 












VOL. PRESS (TOTAL) 
BAL. PRESS (TOTAL) 



• 127 



MULTI PRESS ( output- 1) 

0 - 127 

MULTI PRESS (output-2) 

0 - 127 

MULTI PRESS (output-3) 

0 - 127 

MULTI PRESS (output-4) 

0 - 127 

KEY RANGE 

^ RANGE HI (Common) 

24 - 103 

^ RANGE LO (Common) 

24 - 103 
( output- 1) 

24 - 103 
(output-1) 

24 - 103 

KEY RANGE HI (output-2) 

24 - 103 

KEY RANGE LO (output- 2) 

24 - 103 

KEY RANGE HI (output- 3) 

24 - 103 

KEY RANGE LO (output-3) 

24 - 103 

KEY RANGE h 



KEY RANGE 
KEY RANGE 



24 

KEY RANGE LO (output- 
CHANNEL OFFSET 
OFFSET (output-1) 
OFFSET (output-2) 

0 ' 

OFFSET (output-3) 
OFFSET (output-4) 

SEPARATE 

0000 abed ; Separate switch 



103 



COMMUNICATION 
; PARAMETER 



F PERFORMANCE PARAMETERS 
■ TRANSMIT 



: RECOGNIZE (DTI) 



LFO RATE 
MNUAL DEPTH 
DELAY DEPTH 
DELAY TIME 



RQl.lSAVEl.edit 
RQl , [SAVE] .edit 
RQ1,{ SAVE), edit 
RQl , (SAVE) .edit 



immediate 
immediate 
immediate 
not immediate 



PITCH BENDER 
BEND MODE 



SYNC SOURCE 
INT RATE 
PLAY MODE 

NOTE REPEAT 
DECAY RATIO 



RQl. (SAVE), edit 
RQl, (SAVE), edit 
RQl, (SAVE), edit 
RQl, [SAVE], edit 
RQl , (SAVE) .edit 
RQl , (SAVE) .edit 






VELOCITY MIX 
THRESHOLD 



: RQl , (SAVE) .edit 



: immediate 



VELOCITY SWITCH 
THRESHOLD 



I RQl , (SAVE) .edit 



RANGE V-SENS 
DTUNE RANGE 
ABEND DEST 
BEND DEST 



RQl . (SAVE) .edit 
RQl , (SAVE) .edit 
RQl , (SAVE) .edit 
RQl , (SAVE) .edit 



not immediate 
immediate 
not immediate 
immediate 



DELAY TIME 
DELAY LEVEL 
KEY OFFSET 



RQl , (SAVE) .edit 
RQl , (SAVE) .edit 
RQl. (SAVE), edit 



immediate 



PARAMETER 



also applicable t 
I TRANSMIT 



MKS-100 and S-10. 

: RECOGNIZE (DTU ! 



VIBRATO 
PRESS SENS 



! RQl , (SAVE) .edit ! immediate 



DETUNE MODE 



VELOCITY MIX 



MIX LEVEL 



DELAY MODE 



: RQl . (SAVE) .edit I not immediate 



V-SENS TRESH 



VOL. PRESS 
BAL. PRESS 
MULTI PRESS 1 - < 



RQl , (SAVE) .edit I immediate 
RQl , (SAVE) .edit ! immediate 
RQl . (SAVE) .edit ! immediate 



KEY RANGE HI (common) 
KEY RANGE LO (common) 
KEY RANGE HI (outl-4) 
CH OFFSET (outl-4) 



RQl , (SAVE! .edit J not immedi 
RQl , (SAVE) .edit ! not immedi 
RQl, (SAVE) .edit : not immedi 
RQl . (SAVE) .edit I not immedi 



SEPARATE ON/OFF 



: RQl. edit ! Immediate 

s exclusively applied to S-220. 






*5.3-1 PERFORMANCE PARAMETERS 

Performance parameters (MIDI functions - CH OFFSET, KEY RANGE; 
LEVEL parameters, SEPARATE ON/OFF) are transmitted when one of 
those parameters vs edited or ’Request data’ is received; or 
SAVE button is pressed in performance parameter edit ^ 

parameter will be changed. 

Performance parameters do not require execution of WRITE command. 



5.5 Address of commands 

OOlOOO ; Commands 



00 : Oaaa aaaa 1 Write request command switch *5.5-1 

01 : 0000 OOOa : arpeggio on/off 0 : OFF 



BULK DUMP MODE switch 



*5.3-2 SEPARATE 

The value ’abed’ has the following functions. 



0000 OOOa 



Poly assign mode switch 

0 : Mode- I 

1 : Mode-2 



*5 , 5-3 



b : separate 

c separate 
d : separate 
( I separate 



velocity mix mode 
dual tone 
delay mode 
detune mode 
, 0 ; separate off ) 



Address of 
000900 



Status request 
Structure # of temporary 



I Structure # of v 



parameter blocks *5.4 
4 of block-l 
: structure 4 of block-2 

: structure 4 of block-3 

structure 4 of block-4 

; parameter banka *5.4 

structure 4 of bank-A 

structure 4 of bank-B 

structure 4 of bank-C 

structure 4 of bank-D 

; Structure 4 of outputs *5.4 

I 000b aaaa ; baaaa : structure 4 of output- 1 

; 000b aaaa \ baaaa : structure 4 of output-2 

1 000b aaaa \ baaaa : structure 4 of output-3 
; 000b aaaa \ baaaa : structure 4 of output-4 

Version number (ID) *5.4 



COMMUNICATION 

*5.4-1 - *5.4-10; cannot be changed by Data set command( DTI ). 
Transmitted only when Request data command ( RQl ) is received. 



; 0000 OOOa ! 



MONO assign mode switch 

0 ; Mode-1 

1 : Mode-2 



05 : 0000 Oaaa I Multi mode change 

(LCD 1st line) select 



COMMUNICATION OF COMMAND 



PARAMETER 



TRANSMIT 



RECOGNIZE (DTI) ! 



WRITE REQUEST 

BULK DUMP MODE SWITCH 
POLY MODE ASSIGN 
MONO MODE ASSIGN 
MULTI MODE CHANGE 
status LINE SELECT 



(ENTER) 

RQl .edit 
[FIHMIDI] 
RQl .edit 






immediate 

immediate 

immediate 

immediate 



Lmmed i a te 



*5.5-1 WRITE COMMAND SWITCH 

Writing any data into this address copies Wave parameter in 
Temporary block to Bank area. The status of currently selected 
structure is registered into structure #. 



*5.5-2 BULK DUMP MODE SWITCH 

If any data is written into this address, the mode will change 
from NORMAL MODE to BULK DUMP MODE. 

The transmitter should wait more than lOmsec before changing 
the mode from normal to bulk dump. 



♦5.4-1 STRUCTURE 4 OF TEMPORARY WAVE PARAMETER BLOCKS (see *5,2-1) 

If the data of this address is requested to send, structure # of 
the temporary wave parameter block-n will be transmitted. 



Structure number is as follows. 

If the block would not be used, structure 4 is OFH. 



*5.5-3 POLY ASSIGN MODE SWITCH 

It is possible to select key assign mode in MIDI poly mode 
"Poly mode" contains all MULTI modes. 



*5.5-4 MONO ASSIGN MODE SWITCH 

It is possible to select key assign mode in MIDI mono mode. 

This does not have an effect on detune, delay, dual and velocity mix 




*5.4-2 STRUCTURE # OF WAVE PARAMETER BANKS (see *5.2-1) 

If the data of this address is requested to send, 
structure 4 of the wave parameter bank will be transmitted. 



*5.5-5 MULTI MODE CHANGE 

If the value ’aaa’ is received, multi mode changes 




Structure number is explained in *5-4-1 



*5.4-3 STRUCTURE « OF OUTPUTS 

If the data of this address is requested to send. 

it will be transmitted to show which sampling structure is assigned 
to the output.. 

The value ’baaaa’ has the following meanings. 

If the output is not to be separated, structure 4 is OFH.. 



b : 0 Lower Pitch Voice 
1 Higher Pitch Voice 



Delay Mode 

b : 0 Direct Signal Voice 
1 Delay Signal Voice 



structure « aamplii 



structure 



3 D 

4 AB 

5 CD 

6 ABCD 

7 A/B 

8 C/D 

9 AB/CD 

OAH A/B/C/D 

OFH All Structures (Not separated) 

*54-4 VERSION NUMBER (ID) 

If the data of this address is requested to send, the name 
and the version number of the model will be transmitted in 
16 ASCII character codes as follows 



S-220 XXX ( x.xx : version number ) 



*5,5-6 PLAY MODE STATUS LINE 

’Status line* is the first line of LCD and is programmable to 
display message used in play mode. There are four types of 
messages as shown below. 

value : 0000 OOaa 



aa : status message type number 



0. Sampling structure 

1 Temporary block status ( see *54-1 ) 

2. Bank status ( see *5 4-2 ) 

3..0utput status ( see *5,4-3 ) 



001100 



of edit control 
; Edit control 




Edit mode change 0 - 11 

Parameter select command 
Parameter value edit command 
Parameter value alpha-dial edit 
Wave parameter copy command 
Parameter initialize command 

Current editing parameter 



08 I 0000 OOOa I Address 






Hexadec imal 



09 ; 0000 OOaa 
001 no 1 Oaaa aaaa 
OOlllF 

001120 ; Oaaa aaaa 



LCD control command 
Message buffer-1 (line-l) 

Message buffer-2 (line-2) 



00112F 



COMMUNICATION OF EDIT CONTROL 



: PARAMETER 



TRANSMIT 



RECOGNIZE {DTD 



■ EDIT MODE CHANGE 
: PARAMETER SELECT 
; PARAMETER VALUE 

; parameter alpha dial 
: wave parameter copy 
: parameter initialize 
: current param request 
: address edit display 

: LCD CONTROL 

: message buffer 



RQl 



RQl .edit 
RQl 



immediate 

immediate 




*5,6-1 edit CONTROL _ ^ ^ 

In these addresses, there are edit commands and LCD control 
commands. It is possible to control most of all parameters 
without picking the buttons on S-220 ’s panel. 

When transmitting both parameter select command {*5.6-3) and 
parameter value edit command {*5.6-4, *5,6-5) in sequence 
{or vice versa), wait more than 20msec before sending the second 
command which otherwise might be ignored, 



*56-2 EDIT MODE CHANGE 

If edit mode number ’aaaa’ is written into this 
( contains play mode ) is changed, 

This is analogous to manual operations on S-220 
The number means as follows. 



address, the mode 




0 Play mode {exit edit mode) 

1 Master tune edit mode 

2 Performance parameter edit mode 

3 MIDI parameter edit mode 

4 Wave parameter edit mode 

5 Program change - s structur table 

6 Split point edit mode 

8 Bender range edit mode 

9 Arpeggio ON/OFF edit mode 

10 Level edit mode 



,6-3 PARAMETER SELECT COMMAND 

If parameter select command ’aaa’ i 
the editing destination parameter i 
the same as manual operations on S 



command operation 






Holding E 
Holding B 

Holding F 
Holding F 



i-4 PARAMETER 'vALLE EDIT COMMAND 

If parameter \alue edit command ' aa ’ is 
address, the editing parameter value is 



command operation 



*5.6-5 PARAMETER tALlE ALPHA-DIAL EDIT 

If parameter value alpha-daial edit command 'baaaa is 
written into this address, the editing parameter value is 
changed In address parameter editing ^ ® f i ed 

S-220^then t ransm i ts^^ ' data set' of the changed parameter. 

This procedure duplicates the alpha-dial operation on the panel 






absolute difference of value 
normal address » 



15 




020h 

060h 



* Address parameter means STl, ESI, LPl, EN2, LP2 






T)ie I'ummand number means as follows 

0 cop> only current editing parameter 

1 copy all fixed parameters (see owner’; 



*5,6-7 PARAMETER INITIALIZE COMMAND 

If wave parameter initialize command number 'aaaa 
this address, the fixed parameters are initialized 
This is same as manual operations on S-220 

The command number means as follows,. 



Operation 






performance parameters 
MIDI parameters except BASIC 



CHANNEL 



22 



AUG, 1987 



s-sso 















structure address ( 7-bit HEX ) 

WAVE DATA WAVE PARAMETER PERFORMANCE PARAMETER 



A 020000 010000 010800 

B 060000 

C OAOOOO 

D OEOOOO : 

AB 020000 : 

CD OAOOOO : 

ABCD 020000 

A/B 020000 : 

C/D OAOOOO : 

AB/CD 020000 : ; 

A/B/C/D 020000 010000 010800 









bbbbaaaa ABEND DEPTH 






23 



)20000 





[PERFORMANCE PARAMETER) 



S-2SO 



AUG, 1987 






